Increased Ca2+ sensitivity of alpha 1-adrenoceptor-stimulated contraction in SHR caudal artery.
Potassium and alpha-receptor-stimulated contractile responses of caudal artery rings of spontaneously hypertensive rats (SHR) and Wistar-Kyoto rats (WKY) were measured under conditions in which norepinephrine (NE) uptake and K+-induced NE release by nerve terminals were eliminated. The maximum isometric tension developed by SHR arterial rings was significantly more compared with WKY arterial rings when arteries were stimulated with NE but not when stimulated with K+. The Ca2+ sensitivity of NE-stimulated arterial rings was about twofold higher compared with WKY arterial rings. However, the Ca2+ sensitivity of K+-depolarized arterial rings was comparable between WKY and SHR. This increase in Ca2+ sensitivity was specifically due to changes in the alpha 1-receptor-mediated mechanisms in SHR. The 50% effective concentration (EC50) values for both NE and alpha 1-specific agonist, methoxamine hydrochloride, were comparable between WKY and SHR, suggesting that alpha 1-receptor sensitivity is not altered in SHR. The relative contributions of postsynaptic alpha 1- and alpha 2-receptors in caudal artery contractions as calculated from the experiments with alpha 1- and alpha 2-receptor agonist and antagonists were 80 and 20% in WKY and 95 and 5% in SHR, respectively. Nifedipine inhibition of caudal artery contractions was significantly greater (P less than 0.05) in SHR when stimulated with NE but not when stimulated with potassium. Our results indicate that the mechanisms involved in K+ depolarization-dependent contractions are not altered in SHR. However, the mechanisms involved in the coupling of alpha 1-adrenergic receptor and smooth muscle contractions may be altered in SHR caudal artery rings.